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② 发现了能区分东方鲀属 5 种鱼类：弓斑东方鲀（T. ocellatus）、横纹东方
鲀（T. oblongus）、黄鳍东方鲀（T. xanthopterus）、菊黄东方鲀（T. flavidus）、双




第二部分是利用 ISSR 标记、SSR 标记对以上几种重要经济鱼类进行了分
子群体遗传学研究，主要包括： 
①东方鲀属 5 种重要鱼类的遗传多样性和遗传分化研究，并结合鱼类线粒



















































Recently, there was a great advance in fish culture industry, the catch and 
aquaculture ranks highest in the world, great to meet people's demand for aquatic 
products. Overfishing, water pollution and other reasons cause the limited fishery 
resources overwhelmed. Apply new methods and new technologies on fishery 
production scientifically which is sustainable development direction of China's 
fishery production. Pufferfish（Takifugu）, Red Sea Bream（Pagrosomus major）and 
Tilapia（Oreochromis）are all the important culture fishes in China. However, there 
are some issues about molecular ecology in the actual breeding and production. Such 
as population genetic structure and genetic diversity analysis; the molecular 
identification of hybrid offspring, as well as the analysis of genetic differences with 
parental; under the different environmental conditions, genetic differentiation and 
physiological adaptation mechanisms in molecular genetics; molecular techniques 
for specific application of species identification and phylogenetic relationship 
analysis. In order to provide better protection and efficient utilization of fishery 
resources, molecular genetic analyses in some fishes with economic or ecological 
importance are necessary. The analyses are also basic to studies on fish ecology, 
fishery resources and genetic breeding.  
This dissertation consists of two sections. One is the screening and development 
of molecular markers of pufferfish, red sea bream and tilapia as following:  
①  We attempted to develop the polymorphic microsatellite markers in 
pufferfish by data mining, to study the characteristics of pufferfish and the molecular 
identification of their interspecific hybridization offspring. 
② The specific ISSR markers for species identification of five puffefish 
species (T. ocellatus, T. oblongus, T. xanthopterus, T. flavidus, T. bimaculatus) were 
obtained. The ISSR markers can be developed into SSR markers which more stable. 
③ Screened the SSR primers of Red Sea Bream and Tilapia which was 















ecology among them，such as genetic diversity, genetic differentiation.  
Another section is molecular genetic analyses of populations in several 
important culture fishes using SSR(microsatellite) and ISSR molecular markers as 
following: 
① Analyses the genetic diversity and genetic differentiation of five pufferfish 
species which are important. In conjunction with mitochondrial DNA markers, 
analyses relationship among five pufferfish species. The results of three molecular 
markers are consistent with each other. 
② Using a new hybird pufferfishes produced by cross of T. flavidus×T. 
bimaculatus and their parents as study materials, their genetic variations were 
studied by ISSR and SSR markers. The information by SSR molecular markers 
revealed that, the hybrids closed to their mother side, this observations suggested 
that hybrid stock gets more contributions from mother side than father side. This 
study used SSR as a feasible approach in inter-species genetic information analysis. 
Such information is very useful for future broodstock selection and inter-species 
hybridization management.  
③ ISSR and SSR method was used to detected genetic variation of two 
different ecotypes of Red Sea Bream, the differentiation between them was not 
significant. At the same time, detect the DNA polymorphism in the wild and 
hatchery populations of Red Sea Bream. The richer polymorphic bands and the 
higher value of average heterozygosity indicated higher genetic diversity level of this 
species and the great potential in piscatorial genetic improvement. The experiment 
revealed the fact that the genetic diversity of the hatchery population were lower 
than that of the wild population. 
④ Analyses the genetic structure of four different tilapia breeding populations 
and hybrid tilapias produced by cross of Oreochromis niloticus×O. aureus. The 
results all revealed that, the hybrids have higher genetic diversity level than the 
parents, and was closed to their mother side. 
⑤ Make a comprehensive comparence between ISSR and SSR.Using them in 















structure, make the molecular identification. To distinguish their strenghts and 
wasknesses, it may provide references for future research. 
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标记主要分为 4 种类型：形态标记（morphological marker）、细胞学标记
（cytological marker）、生化标记（biochemical marker）和分子标记（molecular 
marker）。其中，前三种遗传标记都是以基因表达的结果（表现型）为基础的，
是对基因的间接反映；而 DNA 分子标记则是 DNA 水平遗传变异的直接反映[1]。 
1.1.2  鱼类群体遗传和生态研究中常用的遗传标记 
目前，在鱼类群体遗传和生态学研究中所使用的遗传标记同样主要有形态
标记、细胞学标记、生化标记和分子标记 4 种类型。 
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